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A SYSTEM AND METHOD FOR INDICATING THE PRIORITY 
OF VOICE OVER INTERNET PROTOCOL (VoIP) CALLS 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to the field of 
telecommunications, and more specifically to a system and 
method for indicating the priority of Voice Over Internet 
Protocol (VoIP) calls. 
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BACKGROUND OF THE INVENTION 

Historically, telecommunications have involved a 
transmission of voice and fax signals over a network 
dedicated to telecommunications, such as the Public 
5 Switched Telephone Network (PSTN) or a Private Branch 
Exchange (PBX) . Similarly, data communications between 
computers have also historically been transmitted on a 
dedicated data network, such as a Local Area Network 
(LAN) or a Wide Area Network (WAN) . 

10 Currently, telecommunications and data transmissions 

are being merged into an integrated communication network 
using technology such as Voice-over Internet Protocol 
(VoIP) . Since many LANs and WANs transmit computer data 
using Internet Protocol (IP) , VoIP uses this existing 

15 technology to transmit voice and fax signals by 
converting these signals into digital data and 
encapsulating the data for transmission over an IP 
network . 
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SUMMARY OF THE INVENTION 

The present invention includes a system and method 
for indicating the priority of Voice Over Internet 
Protocol (VoIP) calls that substantially eliminates or 
5 reduces disadvantages or problems associated with 
previously developed systems and methods. In a 

particular embodiment, the present invention allows a 
calling party to set the priority of calls on a call-by- 
call basis. 

10 In accordance with a particular embodiment of the 

present invention, a method for indicating the priority 
of a VoIP call includes receiving a dialed number for a 
connection, generating a call setup request including the 
dialed number, receiving a priority for the call based on 

15 user input provided contemporaneously with the dialed 
number, generating a priority indicator based on the 
priority, and transmitting the call setup request and 
priority indicator. 

In accordance with another embodiment of the present 

2 0 invention, a method for indicating the priority of a VoIP 
call includes receiving a call setup request for 
connection to a dialed number, receiving a priority 
indicator for the connection based on user input provided 
contemporaneously with the dialed number, processing the 

25 call setup request to set up a connection, and 
transmitting the priority indicator to a destination 
device for indication to a call recipient. 

In yet another embodiment of the present invention, 
an method for indicating the priority of a VoIP call 

30 includes establishing a connection to a dialed number 
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with the calling party, receiving a priority indicator 
for the connection based on user input provided 
contemporaneously with the dialed number, and indicating 
to a call recipient the priority of the connection. 
5 In accordance with still another embodiment of the 

present invention, a method for indicating the priority 
of a VoIP call includes receiving a call setup request 
for connection to a dialed number, receiving a priority 
indicator for the connection based on user input provided 
10 contemporaneously with the dialed number, processing the 
call setup request to set up a connection, accessing a 
rule base to validate the priority request, negating the 
priority indicator if determined invalid based on the 
rule base, and transmitting the priority indicator (if 
15 not negated) to a destination device for indication to a 
call recipient. 

Technical advantages of the present invention 
include a system and method for indicating the priority 
of VoIP calls. In particular, a user may set and/or 
20 modify call priority on a call-by-call basis. According 
to one embodiment of the present invention, a user may 
provide input indicating that the user desires to modify 
the priority of the call. Moreover, a priority indicator 
may be generated associated with the requested priority 
2 5 and used to represent the requested priority of the user. 
An intermediary and destination device may be configured 
to recognize the priority indicator. Accordingly, the 
destination device may, based on the priority indicator, 
modify the ordinary incoming call signaling method to 
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indicate to the called party that the priority of the 
call has been modified by the calling party. 

Additional technical advantages include: allowing 
users to alert a called party of an urgent incoming call; 
5 enhancing an auto-attendant by allowing a caller to 
indicate that a call is urgent; enhancing a personal 
assistant (PA) by allowing a caller to indicate that a 
call is urgent; allowing a caller to record a real-time 
uttered phrase to indicate call priority; and providing a 

10 called party with either an audible or a visual 
indication regarding the priority of a specific call. 

It will be understood that various embodiments of 
the present invention may have some, none, or all of the 
above and elsewhere described technical advantages. In 

15 addition, other technical advantages are readily apparent 
to one skilled in the art from the following figures, 
descriptions, and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention, and for further features and advantages, 
reference is now made to the following descriptions, 
5 taken in conjunction with the accompanying drawings, in 
which : 

FIGURE 1 illustrates a communications network in 
accordance with a particular embodiment of the present 
invention; 

10 FIGURE 2 illustrates details of the priority 

modification agent of FIGURE 1 in accordance with one 
embodiment of the present invention; and 

FIGURE 3 illustrates a method for indicating the 
priority of Voice Over Internet Protocol (VoIP) calls in 

15 accordance with one embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

FIGURE 1 illustrates a communications network 10 in 
accordance with one embodiment of the present invention. 
Although a specific communications network is illustrated 
in FIGURE 1, the term "communications network" should be 
interpreted as generically defining any network capable 
of transmitting telecommunication signals, data, and/or 
messages. In the illustrated embodiment, network 10 
includes a plurality of terminal units 20, 22, 24, and 
26. Terminal units 20, 22, 24, and 2 6 are coupled to 
communications network 30. Terminal units 20, 22, and 24 
may include telephones, personal digital assistants, 
computers, or any other wire-line or wireless devices 
capable of communicating voice or other suitable 
information over a distributed network. For simplicity, 
and in a non- limiting manner, terminal devices 20, 22, 
24, and 26 are shown as telephones capable of connecting 
with a Voice Over Internet Protocol (VoIP) system. 
Likewise, terminal device 2 6 is shown as a telephone 
capable of connecting to a Public Switched Telephone 
Network (PSTN) . 

Communications network 3 0 may include any computer 
and/or communication network including, but not limited 
to, the internet, intranets, local area networks (LANs), 
wide area networks (WANs) , or metropolitan area networks 

(MANs) . Routers and other elements of communications 
network 3 0 may be connected by twisted pair, cable, 
optical fiber or other suitable wire-line links and/or 

radio frequency, microwave, infrared, or other suitable 
wireless links. 
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Terminal devices 20, 22, 24, and 26 may be coupled 
to communications network 30 in a variety of ways. For 
example, terminal device 2 0 may be coupled directly to 
communications network 30. Personal assistant 32, in 
5 collaboration with call manager 50, may automatically 
dial numbers, respond to voice-activated information, 
establish connections over communications network 30, 
screen calls, block or reroute calls, and other suitable 
services. It will be understood that the functionality 

10 and/or components of personal assistant 32 may instead be 
located in terminal devices and/or edge or access routers 
and/or other suitable devices of communications network 
30. In still another embodiment, as illustrated by 
terminal device 26, terminal devices may be connected to 

15 communications network 3 0 via a gateway 34 to connect to 
a Public Switched Telephone Network (PSTN) 36. 

Terminal device 2 0 may include an input /output 
device 4 0 and, in the illustrated embodiment, a priority 
modification agent (PMA) 42. In another embodiment, 

20 personal assistant 32 may include PMA 42. In an 

alternative embodiment, a call manager 50 and/or auto 
attendant 52 may include PMA 42. In yet another 
alternative embodiment, gateway' 34 may include PMA 42 and 
may perform the functionality of PMA 42 for terminal 

2 5 device 26. 

Input/output device 4 0 may include various 
input /output devices such as light emitting diode (LED) 
displays, liquid crystal display (LCD) or other suitable 
displays, microphones, speakers, soft keys, hard keys, or 

30 other suitable input/output devices. 
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As discussed in more detail below, a calling party 
may indicate call priority on a call -by-call basis based 
on user input . The user input may be by any of the 
various input /output devices such as, for example, a 
5 voice input, a dedicated soft or hard key, a numeric 
prefix or suffix to a dialed number, or other suitable 
means. The priority may be indicated to the called party 
by a variety of means, such as a flashing light, sound, 
unique ring tone, spoken phrase, or other suitable 

10 methods. The call priority may be high, low, normal, 
urgent, routine, or other suitable priorities appropriate 
to the network. As used herein, the term "call" means 
any suitable voice or other connection. 

In the ordinary VoIP environment, an exemplary call 

15 may be illustrated by FIGURE 1. A user operating 
terminal device 2 0 dials a number via input/output device 
40 indicating a specific destination terminal device. In 
the illustrated embodiment, the user may wish to 
communicate, for example, with terminal device 22. 

2 0 Accordingly, terminal device 2 0 generates an information 

packet to be sent over communications network 3 0 
requesting a connection with terminal device 22. In some 
embodiments, call manager 50 would establish a connection 
between terminal unit 2 0 and terminal unit 22 across 
25 communications network 30. Alternatively, terminal unit 
2 0 may establish a connection directly with terminal unit 
22 across communications network 30. Or, terminal unit 
2 0 may establish a connection with terminal unit 22 
across network 30, facilitated by personal assistant 32. 

3 0 In still another exemplary embodiment, auto attendant 52 
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may facilitate establishment of a connection between 
terminal unit 2 0 and terminal unit 22, usually in the 
event that the user at terminal unit 22 is non- responsive 
to requests to initiate a connection. 
5 In each of these exemplary embodiments, and as will 

be discussed in connection with FIGURES 2 and 3, the 
calling party may specify a priority for the call and the 
priority modification agent (PMA) 42 may operate to 
enable the user at terminal unit 20, 22, 24, and 26 to 

10 indicate the priority of the requested connection. The 
calling party may specify a priority for the call on a 
call-by-call basis, independent of other criteria such 
as, for example, the calling party identification, time 
of day, or called party identification. Moreover, the 

15 calling party may specify a priority for the call 
contemporaneously with the dialed number. As used 
herein, "contemporaneously" means any time before the 
called party answers the call and may be before, during, 
or after the calling party requests the connection. 

20 Thus, a calling party may call a destination at a first 
priority and later call the same destination at a second, 
disparate priority. PMA 42 may also validate the 

priority indicated for the requested connection. As used 
herein, "valid" and "validate" mean "at least not 

2 5 unauthorized" and "to ensure that something is at least 
not unauthorized." 

FIGURE 2 is a block diagram illustrating details of 
priority modification agent (PMA) 42 in accordance with 
one embodiment of the present invention. PMA 42 includes 

30 various components operable to perform the associated 
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tasks of PMA 42 in accordance with one embodiment of the 
present invention. PMA 42 includes priority indicator 
detection module 100, priority indicator validation 
module 110, priority indicator creation module 120, 
5 packet modification module 130, incoming call indicator 
modification module 140, and rule base 150. Although PMA 
42 is described with certain components, various 
components may be omitted or added as desired to function 
within a particular communications network. Furthermore, 

10 various components may be located within different PMAs 
42, as desired to meet the needs of a particular 
communications network, and the functionality may be 
otherwise distributed. 

Each of the modules of PMA 42, as well as the 

15 functionality of other network components, may comprise 
logic encoded in media. The logic comprises functional 
instructions for carrying out programmed tasks. The 
media comprises computer disks or other suitable 
computer- readable media, application specific integrated 

2 0 circuits (ASIC) , field programmable gate arrays (FPGA) , 
digital signal processors (DSP) or other suitable 
specific or general purpose processors, transmission 
media or other suitable media in which logic may be 
encoded and utilized. In this instance and throughout 

25 this application, the term "each" includes all of a 
particular subset. Priority indicator detection module 
100 is operable to detect and identify priority 
indicators passed to or otherwise received by PMA 42. 
Priority indicator validation module 110 is operable to 
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access rule base 150 to verify the validity or authority 
of the priority of a VoIP call. 

Priority indicator creation module 12 0 is operable 
to create a priority indicator at the request of a user 
5 as provided by the user to PMA 42 . Packet modification 
module 13 0 is operable to modify a VoIP packet to include 
the priority indicator generated by the priority 
indicator creation module 12 0. Packet modification 

module 13 0 is also operable to strip a VoIP packet of a 

10 priority indicator in the event that priority indicator 
validation module 110 determines that the priority 
indicator is not valid, or modify the priority indicated 
as determined by rule base 150. In a specific 

embodiment, packet modification module 13 0 inserts a 

15 priority packet in the call setup sequence rather than 
modifying an existing packet. Incoming call indicator 
modification module 140 is operable to modify the method 
or mode by which a user of a terminal device is alerted 
to an incoming call or a request from another terminal 

20 user to establish a connection. Incoming call indicator 
modification module 140 is therefore operable to provide 
a plurality of indication mechanisms. Example indication 
mechanisms include, but are not limited to, a distinctive 
ring, flashing light, spoken phrase, or other suitable 

25 indicators. 

Ordinarily, incoming call indicator modification 
module 14 0 is only necessary when PMA 42 is a component 
of a terminal unit, as illustrated by terminal unit 20 of 
FIGURE 1 or an endpoint such as gateway 34. In the event 

3 0 that PMA 42 is instead associated with, for example, call 
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manager 50, auto attendant 52, or personal assistant 32, 
the incoming call indicator modification module 140 may 
not be necessary and may instead be located separately on 
another terminal unit such as, for example, terminal unit 
5 22 of FIGURE 1. 

Rule base 150 is operable to maintain a table or 
database or other suitable structures containing 
information regarding the validity of priority 
indicators. Rule base 150 may be organized by the 

10 telephone number associated with the dialing terminal 
unit, the telephone number associated with the recipient 
or called unit, a combination of the two, a statistical 
analysis of the calling patterns across the network or 
from the dialed or called unit, or otherwise configured 

15 in accordance with the network configurations and 
requirements. Operation of PMA 42 and rule base 150 will 
become more apparent through reference to FIGURE 3 . 

FIGURE 3 illustrates a method for indicating the 
priority of VoIP calls in accordance with one embodiment 

20 of the present invention. The method begins at step 200 
in which a dialed number is received. Step 200 may be 
performed by a terminal unit, such as terminal unit 2 0 of 
FIGURE 1, receiving input from a user, but other 
components of network 3 0 may perform this step, as 

2 5 necessary. The user may input a priority request 

through either a prefix to a dialed number, a suffix to a 
dialed number, a separate button provided for the purpose 
of modifying the priority of a call, or in response to a 
prompt by, for example, the auto attendant 52 of FIGURE 

30 1. Similarly, distributed VoIP systems that utilize 
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either SIP or H.323 may augment these protocols by adding 
a private extension to the protocol to indicate the 
priority of the call . In other embodiments the user may 
indicate that the priority of the call is to be modified 
5 in any way suitable to communicate to the VoIP network 
the desired priority. In a particular embodiment, a user 
may record a spoken phrase for delivery to the 
destination terminal unit. The spoken phrase may be 
recorded in real-time and may include such phrases as 
10 "please answer," "this is urgent," or other suitable 
phrase chosen by the user. The spoken phrase may then be 
transmitted to the destination terminal unit in a manner 
similar to that used to process the priority information 
element (IE) . 

15 At step 2 05, a call setup request is generated. The 

request may be a fixed- or variable-length packet, data 
bit, or other suitable tool configured for use in the 
particular network. This step is ordinarily performed by 
a terminal unit in response to the dialed number received 

2 0 at step 200 but other components of network 3 0 may 
perform this step, as necessary. 

Proceeding to decisional step 210, the method 
branches depending on whether a priority request was also 
received. If the user operating terminal unit 2 0 did not 

2 5 send a priority request or a priority request was not 
received, the method continues along the No branch to 
step 220. If the terminal unit 20 has received a 
priority request, the method continues along the Yes 
branch to step 215. 
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At step 215, a priority information element is added 
to the call setup request. Where the call setup request 
is a fixed-length packet, the information element may be 
a field already existent in the packet in which the 
5 priority information element is simply modified. Where 
the call setup request is a variable- length packet, the 
information element may be appended to the packet as 
either a prefix or a suffix, in accordance with the 
configuration of the particular network. In another 
10 embodiment, a priority packet is added to the call setup 
protocol and message exchange. Step 215 may be performed 
by the priority modification agent 42 of FIGURES 1 and 2, 
but other components of network 3 0 may perform this step, 
as necessary. 

15 The process continues at step 22 0 where the call 

setup request is then sent to another component of the 
network for processing and call setup. The call setup 
request is sent with or without a priority information 
element as determined at decisional step 210. Step 220 

2 0 may be performed by terminal device 20, but other 
components of network 3 0 may perform this step, as 
necessary. 

Next, at step 22 5 the call setup request is 
received. The call setup request may be received by the 

25 priority modification agent 42 associated with a call 
manager 50, auto attendant 52, or personal assistant 32, 
or terminal device 22 of FIGURE 1, depending on the 
particular configuration of the network, but other 
components of network 3 0 may perform this step, as 

30 necessary. Priority modification agent (PMA) 42, 
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wherever embodied, receives the call setup request at 
step 225. 

At decisional step 230, the call setup request is 
examined for a priority information element. Step 230 
5 may be performed by the priority modification agent 42 of 
FIGURE 1, but other components of network 3 0 may perform 
this step, as necessary. If the priority information 
element is not present, the process proceeds along the No 
branch to step 24 0 where the connection is processed with 

10 the system default priority. If a priority information 
element is present, the process continues along the Yes 
branch to decisional step 235. 

At decisional step 235, the validity of the priority 
information element is determined. Step 23 5 may be 

15 performed by the priority modification agent 42, but 
other components of network 30 may perform this step, as 
necessary. As mentioned above, the priority modification 
agent may be associated with the recipient terminal unit 
22, the personal assistant 32, a call manager 50, or an 

20 auto attendant 52. To determine validity, the priority 
indicator validation module 110 of PMA 42 accesses rule 
base 150. 

As described above, rule base 150 may be based on a 
variety of criteria. For example, the rule base may be 

2 5 configured to prevent any priority modification by a 
particular terminal unit 20, or the rule base 150 may be 
configured to prevent priority modification by a 
particular terminal 20 only when directed towards a 
particular terminal unit 22. Alternatively, rule base 

30 150 may be configured to prevent a particular terminal 
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unit 20 from modifying the priority of a call based on 
the statistical characteristics of the calls made from 
that terminal unit 20. For example, rule base 150 may 
prevent priority modification by any terminal unit that 
5 modifies the priority of greater than 15% of its calls. 

Similarly, the called party may configure rule base 
150 to apply Boolean logic rules to received calls based 
on the calling party identification, time of day, or 
other suitable criteria. The called party can configure 

10 callers into, for example, two categories: those whose 
urgent call indicator is conveyed to the called party and 
those whose urgent call indicator is ignored. 
Accordingly, rule base 15 0 may be configured to prevent 
abuse of the priority modification option or otherwise 

15 configured to meet the needs of the network and/or users. 

If the priority element is found not valid, the 
process continues along the No branch to step 240, where 
the call is processed with the system default. 
Alternatively, the priority information element may be 

20 modified to reflect a valid or allowable priority as 
determined by rule base 150. Step 240 may be performed 
by PMA 42, in particular the packet modification module 
13 0, but other components of network 3 0 may perform this 
step, as necessary. If at step 235 the priority 

25 information element is determined to be valid, the 
process continues along the Yes branch to step 245. 

At step 245, the call is processed with a modified 
priority. In one embodiment, the network components are 
configured to recognize the priority IE and grant access 

3 0 to resources in accordance with the priority indicated by 
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the priority IE. In another embodiment, one or more 
various network elements, such as call manager 50 or the 
terminal units, for example, may also perform steps 220 
through 240/245. In some embodiments, steps 220 through 
5 24 0/245 may be performed by each network component 
involved in establishing a connection between terminal 
units . 

Call processing, whether modified or default 
priority, includes indicating the presence of an incoming 

10 call to a user of a terminal unit with the incoming call 
notification associated with the appropriate priority 
level. After the call is indicated to the user of the 
appropriate terminal unit, the process ends. 

The modified priority may be indicated to a user in 

15 a variety of ways. For example, a distinctive ring, a 
flashing light, a computer generated or pre-recorded 
voice speaking the word "urgent," and/or a real-time 
uttered phrase spoken by the calling party, a display on 
a computer system may be employed to indicate to the user 

2 0 that the calling party considers this call of modified 
priority. 

Although the steps have been described in a 
particular order, it will be understood that certain 
steps may be omitted, or additional steps added, as 

2 5 required by the network configuration. 

Although the present invention has been described 
with several embodiments, a myriad of changes, 
variations, alterations, transformations, and 

modifications may be suggested to one skilled in the art, 

3 0 and it is intended that the present invention encompass 
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and modifications as fall 
the appended claims . 
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alterations, transformations, 
within the spirit and scope of 
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